Antipsychotic drug action on SREBPs-related lipogenesis and cholesterogenesis in primary rat hepatocytes.
The use of some of antipsychotic drugs (APDs) in humans has been hampered by the induction of metabolic disorders such as weight gain, dyslipidemia, and diabetes. In primary rat hepatocytes, we investigated the actions of several APDs on lipid and cholesterol metabolism using [(14)C]acetate incorporation, quantitative reverse transcription-polymerase chain reaction, and western blotting. Clozapine and olanzapine, known to have significant metabolic side effects in man, strongly increased de novo lipid and cholesterol synthesis in rat hepatocytes. Haloperidol, which has less impact in metabolic disorders, enhanced lipogenesis without altering cholesterol production. By contrast, quetiapine, which exhibits few metabolic side effects in man, did not affect lipid and cholesterol synthesis. Interestingly, aripiprazole, which has not yet been reported to induce metabolic disorders in humans, strongly decreases cholesterol synthesis. Furthermore, these inductions of lipid and cholesterol synthesis observed with clozapine and olanzapine were also associated with up-regulation of the transcription factors sterol regulatory element-binding protein (SREBP)-1 and/or SREBP-2 and their associated target genes. Part of the APD-induced metabolic disorders in humans may be due to direct effects on liver metabolism. Our model may also be of interest to assess the action of future drugs on metabolic parameters.